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T he direct available method for the extraction of phosphorus in fertilizer, Method 960.03, was approved as an Official Method in 1960. In 1969, Hambleton (1) reported the results of a collaborative study that validated the 960.03 phosphorus extraction procedure as effective for the determination of potassium in fertilizer. His recommendation to modify the potassium method was approved the same year (2) .
The 960.03 extraction procedure consists of a labor-intensive water wash, followed by extraction of the insoluble residue in a 65°C shaking water bath with ammonium citrate solution. The water and citrate extracts are combined, diluted to volume, and analyzed for P 2 O 5 and K 2 O.
In 1993, a new direct available phosphorus method was approved for the determination of fertilizer phosphorus (3). Method 993.31 uses ammonium citrate/ethylenediaminetetraacetic acid (EDTA) as the extraction solution for determining available P 2 O 5 , and it omits the initial water-extraction step. Our laboratory has compared the 993.31 procedure as it applies to the extraction of fertilizer potassium, with AOAC Official Method 983.02, Potassium in Fertilizers, Flame Photometric Method, Ammonium Oxalate Extraction 983.02B(a). Method 983.02B(a) uses the classic extraction procedure for determination of K 2 O. For both extractions, the method of detection was flame photometry with the instrument configuration as described previously (4) . The instrument variables were minimized to allow detection of the extraction variables. Fertilizer samples of varying potassium content from low-guarantee blends to potash were used to evaluate the performance of the 2 extraction procedures: 983.02B(a) (Official Method) and 993.31 (ammonium citrate/EDTA).
Results and Discussion
The results in Tables 1 and 2 were for single luted samples were matrix-matched with the proper amount of citrate to match the standard solutions. The analytical results are compared in Tables 1 and 2 . The t-test results show that, even with outliers included, there is no significant difference between the 2 extractions at both high and low levels of K 2 O.
Conclusions
This method modification does not show any significant differences in results when compared with the original method. The ammonium citrate/EDTA extraction is a much less labor-intensive extraction, with the ability to analyze for P 2 O 5 and K 2 O by using the same solution. It is also a faster procedure and uses less glassware. Therefore, we recommend that Method 983.02, Flame Photometric Method for the Determination of Potassium in Fertilizers, be modified by adding a paragraph after 983.02B(b) as follows: "(c) Ammonium citrate/EDTA extraction from direct available phosphorus extract. Prepare extraction solution as in 993.31B(c). Extract samples as in 993.31C."
